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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a cross leak quantity, even if methanol is supplied 
through a gas phase and obtain a stable high output voltage by supporting a negative ion- 
exchanger by a porous membrane consisting of polyolefin or polyfluoro- olefin, and providing the 
obtained negative ion-exchange membrane as an electrolyte. 

SOLUTION: A negative ion exchanger is supported by a porous membrane consisting of a fiber 
cloth made of polyofefin or polyfluoro-olefin such as PP, polytetrafluoroethylene or the like. This 
negative ion exchanger is preferably 1.0 to 3.0 milli equivalent per g of dry negative ion 
exchanger, and for example, the negative ion exchange group introduced into (chloromethyl) 
styrene/ divinylbenzene copolymer or 4-vinylpyridine/divinylbenzene copolymer is employed. 
This negative ion-exchange membrane with superior heat resistance and alkaline resistive 
properties is employed as an electrolyte for a solid poly electrolyte methanol fuel cell, and 
thereby gas-phase supply of methanol is made possible. 
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* NOTICES * 

The Japan se Patent Office is not responsibl for any 
damages caus d by th use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The solid-state polyelectrolyte type methanol fuel cell characterized by being the anion 
exchange membrane by which the anion exchanger was supported by the porous layer with which 
an electrolyte consists of a polyolefine or a poly-fluoro olefin. 

[Claim 2] The solid-state polyelectrolyte type methanol fuel cell according to claim 1 whose ion 
exchange capacity of an anion exchanger is per [ 1.0 ] 1g of xeransis anion exchangers, - 3.0 
milliequivalents. 

[Claim 3] The solid-state polyelectrolyte type methanol fuel cell according to claim 1 or 2 which is 
the textile fabrics with which a porous layer consists of polypropylene, a poiytetrafiuoroethyiene, 
ethylene / a tetrafluoroethylene copolymer, or a tetrafluoroethylene / hexafluoropropylene 
copolymer. 

[Claim 4] The solid-state polyelectrolyte type methanol fuel cell according to claim 1, 2, or 3 
whose anion exchanger is an anion exchanger by which it comes to introduce an anion-exchange 
machine into styrene (****** methyl) / divinylbenzene copolymer, or 4-vinylpyridine / 
divinylbenzene copolymer. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a solid-state 

polyelectrolyte type methanol fuel cell. 

[0002] 

[Description of the Prior Art] home use since a propellant tends to deal with the methanol fuel 
cell which uses a methanol as a direct propellant and it is cheap, and industrial use — it is 
comparatively expected as power of a small output scale 

[0003] The theoretical output voltage of a methanol-oxygen fuel cell is the 1.2V [ almost same ] 
(25 degrees C) as the thing of a hydrogen fuel, and can expect the same property theoretically. 
For this reason, sufficient property is not acquired although much researches are made about the 
anodic oxidation reaction of a methanol. 

[0004] Since that the oxidation catalyst of a methanol which has sufficient activity as this ground 
is not yet found out, and the ion exchange membrane usually used as an electrolyte have very 
high methanol permeability, the use luminous efficacy of a methanol is low, and in order that the 
methanol which reached the air pole which is a counter electrode may react on an air pole front 
face, an overvoltage increases, and it is mentioned that output voltage declines etc. 
[0005] Although the technique of supplying a methanol by the gaseous phase and lowering the 
methanol concentration by the side of a membranous anode was reported while reaction 
temperature was set as 100 degrees C or more and the reaction rate of a methanol pole, and an 
air pole was gathered as the technique of solving the above-mentioned trouble using the 
electrode-layer zygote using the perfluoro carbon polymerization body membrane which has a 
sulfonic group, sufficient property was not acquired in the above-mentioned technique. 
[0006] Moreover, when the ion exchange membrane which is an electrolyte is a cation exchange 
membrane, polarization increase of an air pole is also remarkable by increase of the overvoltage 
by increase of the amount of cross leakages of the methanol by the so-called cross leakage 
phenomenon in which the supplied methanol does not react on the methanol pole, but reaches an 
air pole as it is through an electrolyte, and an air pole being the acid ambient atmosphere. 
[0007] Although the method of decreasing the amount of cross leakages of a methanol by using 
an anion exchange membrane instead of a cation exchange membrane, and moving an anion to an 
anode from a cathode as a means to solve the above-mentioned trouble is also considered, since 
the conventional anion exchange membrane does not have enough thermal resistance, in this 
technique, it has troubles, like that an output cannot be made high and alkali resistance is 
inadequate. 
[0008] 

[Problem(s) to be Solved by the Invention] It is in the purpose of this invention offering the 
methanol fuel cell of high power which used the anion exchange membrane excellent in thermal 
resistance and alkali resistance. 
[0009] 

[Means for Solving the Problem] The solid-state polyelectrolyte type methanol fuel cell 
characterized by this invention being the anion exchange membrane by which the anion exchanger 
was supported by the porous layer with which an electrolyte consists of a polyolefine or a poly- 
fluoro olefin is offered. 
[0010] 

[Embodiments of the Invention] The methanol fuel cell of this invention is a solid-state 
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macromolecule type fuel cell Mij^h uses ion exchange membrane a>^^^electrolyte, and, typically, 
consists of the above-menti<^^J electrolyte and a gas diffusion ele^Jpde joined to both sides of 
the above-mentioned electrolyte. 

[0011] The electrolyte which constitutes the methanol fuel cell of this invention is the anion 
exchange membrane by which the anion exchanger was supported by the porous layer which 
consists of a polyolefine or a poly-fluoro olefin. 

[0012] As a porous layer, a polyolefine or a polyHluoro olefin is used from thermal resistance and 
an alkali-proof viewpoint. Specifically, as a polyolefine, although polyethylene, polypropylene, etc. 
are illustrated, since especially thermal resistance is excellent, polypropylene is used preferably. 
[0013] Moreover, as a poly-fluoro olefin, the polymer of the olefin which has one or more fluorine 
atoms can be used. Although a polytetrafluoroethylene (PTFE), a polychlorotrifluoroethylene resin, 
a polyvinylidene fluoride, ethylene / tetrafluoroethylene copolymer, a tetrafluoroethylene / 
hexafluoropropylene copolymer, etc. are specifically illustrated, especially PTFE, ethylene / 
tetrafluoroethylene copolymer, and a tetrafluoroethylene / hexafluoropropylene copolymer are 
desirable from thermal resistance and alkali resistance being excellent especially. 
[0014] As for especially the thickness of a porous layer, it is desirable that it is 30-80 
micrometers of **s 5-200 micrometers from the viewpoint of an intensity, handling nature, and a 
membrane resistance. Moreover, although the current shield factor of a porous layer is as 
desirable as the parvus, it is especially specifically desirable that it is 20% or less of **s 50% or 
less. Although not limited especially as gestalt of a porous layer, textile fabrics or a nonwoven 
fabric is used and especially ****** is used preferably. Textile fabrics can aiso use the thing of 
how to weave any, such as plain weave, a twill weave, a satin, and a leno weave. 
[0015] Moreover, as an electrolyte in this invention, the thing which comes to support an anion 
exchanger is used from the purpose which reduces the amount of cross leakages of a methanol. 
Specifically, the anion exchanger by which it comes to introduce an anion-exchange machine into 
styrene (****** methyl) / divinylbenzene copolymer, or the copolymer of 4-vinylpyridine / 
divinylbenzene is desirable. The above-mentioned (****** methyl) styrene may be any of o 
bodies, m bodies, p bodies, or such mixture. Moreover, the above-mentioned divinylbenzenes may 
also be any of o bodies, m bodies, p bodies, or such mixture. Since the copolymer which has a 
polymerization unit based on a divinylbenzene has a structure of cross linkage, it can enlarge the 
intensity of an anion exchanger. 

[0016] An anion-exchange machine can be easily introduced by introducing the polymerization 
unit based on styrene (****** methyl), or the polymerization unit based on 4— vinylpyridine into 
the copolymer which has a polymerization unit based on a divinylbenzene. 

[0017] The above-mentioned copolymer may contain the polymerization unit based on styrene, 
the polymerization unit based on 4-ethyl styrene, etc. from the purposes, such as a control of ion 
exchange capacity. When the above-mentioned copolymers are ((****** methyl )styrene or 4- 
vinylpyridine) / divinylbenzene / styrene copolymer, the composition ratio of this polymer is a 
weight ratio, and it is desirable that it is :(styrene (****** methyl) or 4-vinylpyridine) 
divinylbenzene:styrene =20-90:5-40:0-60. Since ion exchange capacity becomes small and a 
membrane resistance becomes large when the composition ratio of the polymerization unit based 
on styrene is larger than the above— mentioned domain, it is not desirable. Moreover, since a 
membrane resistance will increase and the parvus and a mechanical strength will fall if the 
composition ratio of the polymerization unit based on a divinylbenzene is larger than the above- 
mentioned domain, it is not desirable. 

[0018] Moreover, as an anion-exchange machine introduced to the aforementioned polymer, what 
is strong-base nature is desirable, and, specifically, the 4th class ammonium or a pyridinium 
machine is used preferably. Moreover, when introducing the technique of carrying out fixed time 
immersing of the aforementioned polymer into the alcoholic solution of the 3rd amine when known 
technique can be used as the introductory technique of the anion-exchange machine to the 
aforementioned polymer and it introduces the polymerization unit based on a ****** methyl 
styrene, and the polymerization unit based on 4-vinylpyridine, the technique immersed in a 
halogenated-hydrocarbon solvent in the aforementioned polymer is used. 
[0019] the ion exchange capacity of an anion exchanger — per [ 1.0 ] 1g of xeransis anion 
exchangers - 3.0 milliequivalents, especially ** — 1.5 to 2.5 milliequivalent, it comes out and it is 
desirable that it is When ion exchange capacity is above-mentioned within the limits, a membrane 
resistance is low, and a layer intensity is large, and since the amount of methanol transparency 
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also decreases, it is desirable^^ 

[0020] Although the techniqiBB' carrying out a polymerization etc.^^nentioned after infiltrating 
the technique and the monomer which coat an anion-exchanger polymer solution on a porous 
layer as technique of making an anion exchanger supporting, on a porous layer at a porous layer, 
in order to obtain the anion exchange membrane which has sufficient mechanical strength, after 
infiltrating a monomer into a porous layer, the technique of carrying out a polymerization is used 
preferably. 

[0021] In addition, just the polymerization of a mechanical strength according [ monomers, such 
as a ****** methyl styrene, 4-vinylpyridine, a divinylbenzene, or styrene, and the compatibility 
with those polymers ] to usual heating may be [ the polyolefine or poly-fluoro olefin which are 
used as a porous layer ] inadequate for a parvus reason. In this case, after irradiating an ionizing 
radiation in the status that the monomer was sunk in and carrying out the polymerization of the 
part to the technique of infiltrating a monomer and carrying out a polymerization, after performing 
ionizing-radiation irradiation processing of a gamma ray, an electron ray, etc. on a porous layer, or 
a porous layer, it is desirable to use the technique of carrying out the heating polymerization of 
the remainder etc. 

[0022] As for especially the thickness of the anion exchange membrane manufactured as 
mentioned above, it is desirable that it is 30-80 micrometers of **s 10-200 micrometers. The 
electrode used for the methanol fuel cell of this invention can be manufactured according to usual 
known technique. For example, it is desirable to hold the catalyst which gives the activity as a 
methanol pole or an air pole by hydrophobic resin binding material, such as PTFE, and to make it 
into the gas diffusion electrode of the shape of a sheet of the porous material field. Moreover, it 
can manufacture by technique, such as spraying of the distributed mixed liquor containing the 
material which constitutes a gas diffusion electrode, an application, and filtration. 
[0023] What is conventionally known as a catalyst for electrodes can be used. For example, as a 
catalyst for methanol poles, alloy catalysts, such as a platinum catalyst, a platinum-ruthenium 
alloy, and a platinum-tin alloy, or the support catalyst which carried out distributed support of the 
particle of these catalysts on support, such as carbon, is mentioned. The platinum catalyst as a 
methanol pole with the same catalyst for air poles, a platinum-alloy system catalyst, a support 
catalyst, etc. are used. 

[0024] Various technique, such as the technique of imprinting this to an anion exchange 
membrane, once forming an electrode in layers as the manufacture technique of the zygote of an 
electrode and an anion exchange membrane on base materials, such as the technique of forming a 
** electrode directly on an anion exchange membrane and PTFE film, the technique of carrying 
out the hotpress of an electrode and the anion exchange membrane, and the technique of sticking 
with adhesion liquid and making it form, is applicable. 
[0025] 

[Function] It is thought that a move of the water and the methanol accompanied by the move of a 
proton which the electrolyte in this invention is an anion exchange membrane, and is considered 
to be generated when a cation exchange membrane is used, in order that an anion may move 
toward an anode from a cathode at the time of energization does not happen. Moreover, it is 
thought that they can reduce the permeability of a methanol from the case where it supplies with 
a liquid since the polyolefine and poly-fluoro olefin which are used as a porous layer are excellent 
in thermal resistance and can supply a methanol to a fuel cell cell with a gas. Furthermore, since 
the above-mentioned porous layer is excellent in alkali resistance, the overvoltage of an air pole 
becomes low, is stabilized and the voltage of high power is obtained. 
[0026] 

[Example] Hereafter, although an example (Example 1, Example 2) and the example (Example 3, 
Example 4) of a comparison explain this invention, this invention is not necessarily limited to 
these. 

[0027] It is 2 the thickness of 60 micrometers, and the area of 1m under the <Example 1> room 
temperature and the nitrogen ambient atmosphere. 15kGy irradiation of the gamma ray was 
carried out at polypropylene textile fabrics (plain weave, 20% of current shield factors). The NBR 
rubber 10 weight section and the benzoyl-peroxide 2 weight section which is a polymerization 
initiator were added to the monomer mixed liquor of the styrene 25 weight section, the styrene 
(****** methyl) 55 weight section, and the divinylbenzene 20 weight section. After having sunk 
into the aforementioned textile fabrics, having made them support 50g of this mixed liquor and 
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performing graft polymerizati^^t 25 degrees C for 24 hours, it waa^fcrformed at 60 degrees C, 
and the polymerization was p^Hpned at 90 more degrees C for 3 for 10 hours. The 

obtained polymerization body membrane was flooded with the methanol solution of a 
trimethylamine with a concentration of one mol [/I. ] at 40 degrees C for 36 hours, and the anion 
exchange membrane was obtained. In addition, the ion exchange capacity of the anion exchanger 
in this anion exchange membrane was 2.2 milliequivalents per 1g of xeransis anion exchangers. 
[0028] The mixed liquor which added the NBR rubber 10 weight section and the benzoyl-peroxide 
2 weight section for the textile fabrics (plain weave, 5% of current shield factors) of PTFE with a 
<Example 2> thickness of 50 micrometers into the monomer mixed liquor of the styrene 25 weight 
section, the 4-vinylpyridine 50 weight section, and the divinylbenzene 25 weight section was 
infiltrated. After having carried out 25kGy irradiation of the gamma ray and making this it carry out 
graft polymerization under a room temperature and the nitrogen ambient atmosphere, it was 
performed at 60 degrees C, and the heating polymerization was performed at 90 more degrees C 
for 3 hours for 10 hours, and the polymerization was completed. The obtained polymerization body 
membrane was flooded with the hexane solution (10 % of the weight of concentration) of a methyl 
iodide at 35 degrees C for 48 hours, and the anion exchange membrane was obtained. In addition, 
the ion exchange capacity of the anion exchanger in this anion exchange membrane was 2.4 
milliequivalents per 1gof xeransis anion exchangers. 

[0029] Instead of <Example 3> polypropylene, the anion exchange membrane was obtained like 
Example 1 except having used the textile fabrics (plain weave, 20% of current shield factors) of a 
polyvinyl chloride with a thickness of 80 micrometers. 

[0030] As a <Example 4> electrolyte, perfluoro carbon sulfonic-acid ion exchange membrane (Du 
Pont product name:Nafion 117) was used. 

[0031] As a [evaluation result] electrolyte, the anion exchange membrane produced in Example 1 
and Example 2 was used, the platinum-rubidium alloy catalyst covered with the anion exchange 
resin which amine-izes the chloromethylation object. of the copolymer of aromatic polyether 
sulphone and an aromatic poly thioether sulfone, and is obtained as an anode electrode — the 
amount of platinum — seeing — per surface area — 2mg/cm2 it produces so that it may become 

— having — electrode effective area — 10cm2 it is — the gas diffusion electrode was used the 
platinum catalyst covered with the above-mentioned anion exchange resin as a cathode electrode 

— the amount of platinum — seeing — per surface area — 1mg/cm2 it produces so that it may 
become — having — ' electrode effective area — 10cm2 it is — the cathode electrode was used 
for the gas diffusion electrode The above-mentioned anion exchange membrane, the anode 
electrode, and the cathode electrode were joined in the hot pressing, and the zygote of an 
electrode-layer was produced. 

[0032] Moreover, as an electrolyte, the cation exchange membrane produced in the anion 
exchange membrane produced in Example 3 or Example 4 was used, and the zygote of an 
electrode-layer was produced like the above-mentioned process except having covered with the 
cation exchange resin of Nafion 1 17 and this composition the catalyst used for the anode 
electrode and the cathode electrode. 

[0033] The obtained above-mentioned zygote was inserted between the separators with a rib of a 
couple, respectively, and the fuel cell cell was assembled. The air which is oxidizer gas was 
supplied to the fuel cell cell through the humidifier held at 130 degrees C, 20% of the weight of the 
methanol aqueous solution which is fuel gas was made to gasify through the vaporization room 
held at 140 degrees C, the fuel cell cell was supplied, and the power generation examination was 
carried out at the three normal atmosphere and the cell temperature of 130 degrees C. It is 2 the 
current density of 100mA/cm to Table 1. Output voltage is shown. 
[0034] 
[Table 1] 
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[0035] 

[Effect of the Invention] By making the porous layer of the polyolefine excellent in thermal 
resistance and alkali resistance, or a poly-fluoro olefin support an anion exchanger, gaseous- 
phase supply of a methanol is attained, the amount of cross leakages of a methanol is reduced, 
and the solid-state polyelectrolyte type methanol fuel cell from which it is stabilized and a high 
power voltage is obtained is obtained. 



[Translation done.] 
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The Japan se Patent Office is not r sponsible for any 
damages caused by the use f this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Field 

[The technical field to which invention belongs] this invention relates to a solid-state 
polyelectrolyte type methanol fuel cell. 



[Translation done.] 
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Technique 

[Description of the Prior Art] home use since a propellant tends to deal with the methanol fuel 
cell which uses a methanol as a direct propellant and it is cheap, and industrial use — it is 
comparatively expected as power of a small output scale 

[0003] The theoretical output voltage of a methanol-oxygen fuel cell is the 1.2V [ almost same ] 
(25 degrees C) as the thing of a hydrogen fuel, and can expect the same property theoretically. 
For this reason, sufficient property is not acquired although much researches are made about the 
anodic oxidation reaction of a methanol. 

[0004] Since that the oxidation catalyst of a methanol which has sufficient activity as this ground 
is not yet found out, and the ion exchange membrane usually used as an electrolyte have very 
high methanol permeability, the use luminous efficacy of a methanol is low, and in order that the 
methanol which reached the air pole which is a counter electrode may react on an air pole front 
face, an overvoltage increases, and it is mentioned that output voltage declines etc. 
[0005] Although the technique of supplying a methanol by the gaseous phase and lowering the 
methanol concentration by the side of a membranous anode was reported while reaction 
temperature was set as 100 degrees C or more and the reaction rate of a methanol pole and, an 
air pole was gathered as the technique of solving the above-mentioned trouble using the 
electrode-layer zygote using the perfluoro carbon polymerization body membrane which has a 
sulfonic group, sufficient property was not acquired in the above-mentioned technique. 
[0006] Moreover, when the ion exchange membrane which is an electrolyte is a cation exchange 
membrane, polarization increase of an air pole is also remarkable by increase of the overvoltage 
by increase of the amount of cross leakages of the methanol by the so-called cross leakage 
phenomenon in which the supplied methanol does not react on the methanol- pole, but reaches an 
air pole as it is through an electrolyte, and an air pole being the acid ambient atmosphere. 
[0007] Although the method of decreasing the amount of cross leakages of a methanol by using 
an anion exchange membrane instead of a cation exchange membrane, and moving an anion to an 
anode from a cathode as a means to solve the above-mentioned trouble is also considered, since 
the conventional anion exchange membrane does not have enough thermal resistance, in this 
technique, it has troubles, like that an output cannot be made high and alkali resistance is 
inadequate. 



[Translation done.] 
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Effect 

[Effect of the Invention] By making the porous layer of the polyolefine excellent in thermal 
resistance and alkali resistance, or a poly-fluoro olefin support an anion exchanger, gaseous- 
phase supply of a methanol is attained, the amount of cross leakages of a methanol is reduced, 
and the solid-state polyelectrolyte type methanol fuel cell from which it is stabilized and a high 
power voltage is obtained is obtained. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] It is in the purpose of this invention offering the 
methanol fuel cell of high power which used the anion exchange membrane excellent in thermal 
resistance and alkali resistance. 



[Translation done.] 
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MEANS 

[Means for Solving the Problem] The solid-state poly electrolyte type methanol fuel cell 
characterized by this invention being the anion exchange membrane by which the anion exchanger 
was supported by the porous layer with which an electrolyte consists of a polyolefine or a poly- 
fluoro olefin is offered. 
[0010] 

[Embodiments of the Invention] The methanol fuel cell of this invention is a solid-state 
macromolecule type fuel cell which uses ion exchange membrane as an electrolyte, and, typically, 
consists of the above-mentioned electrolyte and a gas diffusion electrode joined to both sides of 
the above-mentioned electrolyte. 

[001 1] The electrolyte which constitutes the methanol fuel cell of this invention is the anion 
exchange membrane by which the anion exchanger was supported by the porous layer which 
consists of a polyolefine or a poly-fluoro olefin. 

[0012] As a porous layer, a polyolefine or a poly— fluoro olefin is used from thermal resistance and 
an alkali-proof viewpoint. Specifically, as a polyolefine, although polyethylene, polypropylene, etc. 
are illustrated, since especially thermal resistance is excellent, polypropylene is used preferably. 
[0013] Moreover, as a polyHluoro olefin, the polymer of the olefin which has one or more fluorine 
atoms can be used. Although a polytetrafluoroethylene (PTFE), a polychlorotrifluoroethylene resin, 
a polyvinylidene fluoride, ethylene / tetrafluoroethylene copolymer, a tetrafluoroethylene / 
hexafluoropropylene copolymer, etc. are specifically illustrated, especially PTFE, ethylene / 
tetrafluoroethylene copolymer, and a tetrafluoroethylene / hexafluoropropylene copolymer are 
desirable from thermal resistance and alkali resistance being excellent especially. 
[0014] As for especially the thickness of a porous layer, it is desirable that it is 30-80 
micrometers of **s 5-200 micrometers from the viewpoint of an intensity, handling nature, and a 
membrane resistance. Moreover, although the current shield factor of a porous layer is as 
desirable as the parvus, it is especially specifically desirable that it is 20% or less of **s 50% or 
less. Although not limited especially as gestalt of a porous layer, textile fabrics or a nonwoven 
fabric is used and especially ****** is used preferably. Textile fabrics can also use the thing of 
how to weave any, such as plain weave, a twill weave, a satin, and a leno weave. 
[0015] Moreover, as an electrolyte in this invention, the thing which comes to support an anion 
exchanger is used from the purpose which reduces the amount of cross leakages of a methanol. 
Specifically, the anion exchanger by which it comes to introduce an anion-exchange machine into 
styrene (****** methyl) / divinylbenzene copolymer, or the copolymer of 4-vinylpyridine / 
divinylbenzene is desirable. The above-mentioned (****** methyl) styrene may be any of o 
bodies, m bodies, p bodies, or such mixture. Moreover, the above-mentioned divinylbenzenes may 
also be any of o bodies, m bodies, p bodies, or such mixture. Since the copolymer which has a 
polymerization unit based on a divinylbenzene has a structure of cross linkage, it can enlarge the 
intensity of an anion exchanger. 

[0016] An anion-exchange machine can be easily introduced by introducing the polymerization 
unit based on styrene (****** methyl), or the polymerization unit based on 4-vinylpyridine into 
the copolymer which has a polymerization unit based on a divinylbenzene. 

[0017] The above-mentioned copolymer may contain the polymerization unit based on styrene, 
the polymerization unit based on 4-ethyl styrene, etc. from the purposes, such as a control of ion 
exchange capacity. When the above-mentioned copolymers are ((****** methyl )styrene or 4- 
vinylpyridine) / divinylbenzene / styrene copolymer, the composition ratio of this polymer is a 
weight ratio, and it is desirable that it is :(styrene (****** methyl) or 4-vinylpyridine) 
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on styrene is larger than the aoove-mentioned domain, it is not desirable. Moreover, since a 
membrane resistance will increase and the parvus and a mechanical strength will fall if the 
composition ratio of the polymerization unit based on a divinylbenzene is larger than the above- 
mentioned domain, it is not desirable. 

[0018] Moreover, as an anion-exchange machine introduced to the aforementioned polymer, what 
is strong-base nature is desirable, and, specifically, the 4th class ammonium or a pyridinium 
machine is used preferably. Moreover, when introducing the technique of carrying out fixed time 
immersing of the aforementioned polymer into the alcoholic solution of the 3rd amine when known 
technique can be used as the introductory technique of the anion-exchange machine to the 
aforementioned polymer and it introduces the polymerization unit based on a ****** methyl 
styrene, and the polymerization unit based on 4-vinylpyridine, the technique immersed in a 
halogenated-hydrocarbon solvent in the aforementioned polymer is used. 
[0019] the ion exchange capacity of an anion exchanger — per [ 1.0 ] 1g of xeransis anion 
exchangers - 3.0 milliequivalents, especially ** — 1.5 to 2.5 milliequivalent, it comes out and it is 
desirable that it is When ion exchange capacity is above-mentioned within the limits, a membrane 
resistance is low, and a layer intensity is large, and since the amount of methanol transparency 
also decreases, it is desirable. 

[0020] Although the technique of carrying out a polymerization etc. is mentioned after infiltrating 
the technique and the monomer which coat an anion-exchanger polymer solution on a porous 
layer as technique of making an anion exchanger supporting, on a porous layer at a porous layer, 
in order to obtain the anion exchange membrane which has sufficient mechanical strength, after 
infiltrating a monomer into a porous layer, the technique of carrying out a polymerization is used 
preferably. 

[0021] In addition, just the polymerization of a mechanical strength according [ monomers, such 
as a ****** methyl styrene, 4-vinylpyridine, a divinylbenzene, or styrene, and the compatibility 
with those polymers ] to usual heating may be [ the polyolefine or poly-fluoro olefin which are 
used as a porous layer ] inadequate for a parvus reason. In this case, after irradiating an ionizing 
radiation in the status that the monomer was sunk in and carrying out the polymerization of the 
part to the technique of infiltrating a monomer and carrying out a polymerization, after performing 
ionizing-radiation irradiation processing of a gamma ray, an electron ray, etc. on a porous layer, or 
a porous layer, it is desirable to use the technique of carrying out the heating polymerization of 
the remainder etc. 

[0022] As for especially the thickness of the anion exchange membrane manufactured as 
mentioned above, it is desirable that it is 30-80 micrometers of **s 10-200 micrometers. The 
electrode used for the methanol fuel cell of this invention can be manufactured according to usual 
known technique. For example, it is desirable to hold the catalyst which gives the activity as a 
methanol pole or an air pole by hydrophobic resin binding material, such as PTFE, and to make it 
into the gas diffusion electrode of the shape of a sheet of the porous material field. Moreover, it 
can manufacture by technique, such as spraying of the distributed mixed liquor containing the 
material which constitutes a gas diffusion electrode, an application, and filtration. 
[0023] What is conventionally known as a catalyst for electrodes can be used. For example, as a 
catalyst for methanol poles, alloy catalysts, such as a platinum catalyst, a platinum-ruthenium 
alloy, and a platinum-tin alloy, or the support catalyst which carried out distributed support of the 
particle of these catalysts on support, such as carbon, is mentioned. The platinum catalyst as a 
methanol pole with the same catalyst for air poles, a platinum-alloy system catalyst, a support 
catalyst, etc. are used. 

[0024] Various technique, such as the technique of imprinting this to an anion exchange 
membrane, once forming an electrode in layers as the manufacture technique of the zygote of an 
electrode and an anion exchange membrane on base materials, such as the technique of forming a 
** electrode directly on an anion exchange membrane and PTFE film, the technique of carrying 
out the hotpress of an electrode and the anion exchange membrane, and the technique of sticking 
with adhesion liquid and making it form, is applicable. 
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OPERATION 

[Function] It is thought that a move of the water and the methanol accompanied by the move of a 
proton which the electrolyte in this invention is an anion exchange membrane, and is considered 
to be generated when a cation exchange membrane is used, in order that an anion may move 
toward an anode from a cathode at the time of energization does not happen. Moreover, it is 
thought that they can reduce the permeability of a methanol from the case where it supplies with 
a liquid since the polyolefine and poly-fluoro olefin which are used as a porous layer are excellent 
in thermal resistance and can supply a methanol to a fuel cell cell with a gas. Furthermore, since 
the above-mentioned porous layer is excellent in alkali resistance, the overvoltage of an air pole 
becomes low, is stabilized and the voltage of high power is obtained. 
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EXAMPLE 

[Example] Hereafter, although an example (Example 1 f Example 2) and the example (Example 3, 
Example 4) of a comparison explain this invention, this invention is not necessarily limited to 
these. 

[0027] It is 2 the thickness of 60 micrometers, and the area of 1m under the <Example 1> room 
temperature and the nitrogen ambient atmosphere. 15kGy irradiation of the gamma ray was 
carried out at polypropylene textile fabrics (plain weave, 20% of current shield factors). The NBR 
rubber 10 weight section and the benzoyl-peroxide 2 weight section which is a polymerization 
initiator were added to the monomer mixed liquor of the styrene 25 weight section, the styrene 
(****** methyl) 55 weight section, and the divinylbenzene 20 weight section. After having sunk 
into the aforementioned textile fabrics, having made them support 50g of this mixed liquor and 
performing graft polymerization at 25 degrees C for 24 hours, it was performed at 60 degrees C, 
and the polymerization was performed at 90 more degrees C for 3 hours for 10 hours. The 
obtained polymerization body membrane was flooded with the methanol solution of a 
trimethylamine with a concentration of one mol [/I. ] at 40 degrees C for 36 hours, and the anion 
exchange membrane was obtained. In addition, the ion exchange capacity of the anion exchanger 
in this anion exchange membrane was 2.2 milliequivalents per 1g of xeransis anion exchangers. 
[0028] The mixed liquor which added the NBR rubber 10 weight section and the benzoyl-peroxide 
2 weight section for the textile fabrics (plain weave, 5% of current shield factors) of PTFE with a 
<Example 2> thickness of 50 micrometers into the monomer mixed liquor of the styrene 25 weight 
section, the 4-vinylpyridine 50 weight section, and the divinylbenzene 25 weight section was 
infiltrated. After having carried out 25kGy irradiation of the gamma ray and making this it carry out 
graft polymerization under a room temperature and the nitrogen ambient atmosphere, it was - ^ 
performed at 60 degrees C, and the heating polymerization was performed at 90 more degrees C 
for 3 hours for 10 hours, and the polymerization was completed. The obtained polymerization body 
membrane was flooded with the hexane solution (10 % of the weight of concentration) of a methyl 
iodide at 35 degrees C for 48 hours, and the anion exchange membrane was obtained. In addition, 
the ion exchange capacity of this anion exchanger in this anion exchange membrane was 2.4 
milliequivalents per 1g of xeransis anion exchangers. 

[0029] Instead of <Example 3> polypropylene, the anion exchange membrane was obtained like 
Example 1 except having used the textile fabrics (plain weave, 20% of current shield factors) of a 
polyvinyl chloride with a thickness of 80 micrometers. 

[0030] As a <Example 4> electrolyte, perfluoro carbon sulfonic-acid ion exchange membrane (Du 
Pont product name.Nafion 117) was used. 

[0031] As a [evaluation result] electrolyte, the anion exchange membrane produced in Example 1 
and Example 2 was used, the platinum-rubidium alloy catalyst covered with the anion exchange 
resin which amine-izes the chloromethylation object of the copolymer of aromatic polyether 
sulphone and an aromatic poly thioether sulfone, and is obtained as an anode electrode : — the 
amount of platinum — seeing — per surface area — 2mg/cm2 it produces so that it may become 

having — electrode effective area — 10cm2 it is — the gas diffusion electrode was used the 
platinum catalyst covered with the above-mentioned anion exchange resin as a cathode electrode 

the amount of platinum — seeing — per surface area — 1mg/cm2 it produces so that it may 
become — having — electrode effective area — 10cm2 it is — the cathode electrode was used 
for the gas diffusion electrode The above-mentioned anion exchange membrane, the anode 
electrode, and the cathode electrode were joined in the hot pressing, and the zygote of an 
electrode-layer was produced. 
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[0032] Moreover, as an elect 
exchange membrane produc| 
electrode-layer was producei 




cation exchange resin of Nafion 117 and this composition the catalyst used for the anode 
electrode and the cathode electrode. 

[0033] The obtained above-mentioned zygote was inserted between the separators with a rib of a 
couple, respectively, and the fuel cell cell was assembled. The air which is oxidizer gas was 
supplied to the fuel cell cell through the humidifier held at 130 degrees C, 20% of the weight of the 
methanol aqueous solution which is fuel gas was made to gasify through the vaporization room 
held at 140 degrees C, the fuel cell cell was supplied, and the power generation examination was 
carried out at the three normal atmosphere and the cell temperature of 130 degrees C. It is 2 the 
current density of 100mA/cm to Table 1. Output voltage is shown. 
[0034] 
[Table 1] 
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